Educators face several challenges while teaching online courses. Some of the challenges are design of course contents, delivery method, and effective communication. The objective of this paper is to explain transformation process of an industrial engineering technology course which has traditionally been taught in the classroom environment to online course. This paper also discusses how to engage online students in active learning by making them participate in forums and case studies. The methodology used for this transformation is the guidelines and standards outlined in Quality Matters TM (QM) Rubric which is a national benchmark for online course design. The Quality Matters Higher Education Rubric has a set of 8 general standards and 43 specific review standards. Out of these 43 specific review standards, 21 are considered essential and each standard is worth 3 points, 14 are considered very important and each standard is worth 2 points and remaining 8 are considered important and each is worth 1 point. Any an online course to be effective course should have minimum overall evaluation score of 84 when evaluated by QM Peer Reviewers. In this paper, taking quality control course as an example, how technical engineering course can be developed as an effective online course has been explained. Quality control course is a mandatory course in all undergraduate degree in industrial engineering and industrial engineering technology programs.
Introduction and Background
It is very easy for an online student to feel frustration and drop out of the course because of ineffective course design and lack of timely and quality communication. The National Academy of Engineering emphasizes the importance of making the learning experience more meaningful to the engineering students 1 . With the development of communication technology, specifically high speed internet and smart gadgets (smart phones, several kinds of tablets, portable computers etc.), demand for online education continues to increase. "In order to meet the growing demand for quality online education, a course development model that provides a common framework for consistency, design, pedagogy and content can be very effective" 2 . However, transitioning engineering courses from conventional face to face learning in classroom and lab setting to completely online setting can be challenging since for most of the instructors and professors may not be capable developing effective online courses 2 . The Seven Principles of Good Practice, outlines principles of quality in education 3 . Author's university subscribes The Quality Matters Higher Education Rubric 4 and the university has been using this rubric as a benchmark for online course development. University has been providing training on all the necessary tools and expertise to develop online course satisfying requirements of this rubric. The Quality Matters Higher Education Rubric has clearly stated 8 general standards and each standard has some specific review standards used to evaluate the design of online courses. Out of total of 43 specific review standards, 21 are considered essential and each standard is worth 3 points, 14 are considered very important and each standard is worth 2 points and remaining 8 are considered important and each is worth 1 point. Any an online course to be effective course should have minimum overall score of 84 when evaluated by QM Peer Reviewers. With clearly stated specific standards, it is easier to add course components in the course shell.
The objective of this paper is to explain describe the transition of a face-to-face course to an online distributed learning environment with the example of 'Quality Control' (QC) course. The paper proceeds by describing QC course development methodology, strategies for online instruction, and concludes with a summary of lesson learned.
QC Course Development Methodology
Quality Control is commonly taught in Bachelors of Science degrees in industrial engineering and industrial engineering technology programs. Generally the concepts and topics covered are, but not limited to, roles, functions, challenges, skills, and importance of Quality Management, basic statistics and tools for variable data, basic statistics and attribute data, probability, reliability, data collection, and quality improvement techniques, ISO 9000, Malcolm Baldrige Award, and six sigma. There are some additional syllabus requirement for online course as per Quality Matters Higher Education Rubric 4 . These requirements once properly addressed in the syllabus, they satisfy several of the specific standards required by the rubric. For example, for QC course, under 'Learner Support' label, computer with mic and headphone, internet access, calculator, internet browser, and word processing program are listed as minimum technical requirement. Similarly, ability to use internet browser, download, save, open, and upload files, find, copy, move, rename, and delete files, send and receive e-mail messages with attachments, use a word processing program, and use spell check in word processor were listed as minimum technical skill expected. Furthermore, what course material are required and what material are optional has to clearly state in the syllabus.
General syllabus for face to face learning setting typically contains course description, prerequisite, objectives, and topics, textbook information, classroom locations and meeting times, instructor's office location, phone number, email address and office hours, grading policy and some regular university policies for students (honor code, Title IX of the Education Amendments of 1972, Policy regarding students' rights and responsibility). There are two additional policies which should be stated in the syllabus for online course.
First one is communication and feedback policy that explains author's policy regarding communication with students and feedback on their work. This author for QC course wrote communication and feedback policy as, "Students are highly encouraged to use email feature in the Moodle. They may also send email to instructor's email account. If they opt to do so, they are recommended to add IET4720_student's_lastname and a brief subject in subject line of their emails. Emails received during the work days will be answered promptly as far as possible, however, it may take up to 24 hours depending upon the volume of emails. Emails received during the weekends will be answered at the latest by the following Monday. Materials (quizzes, assignments, forums, etc.) are normally graded within a week and feedback will be provided".
Second policy that should be stated in the syllabus is netiquette. Students are expected to follow net etiquette expectations (sometimes called "netiquette") for online discussions, email, and other forms of communication. Information on netiquette can be found by visiting the several sites. 6, 7, 8 . The crux of netiquette is to remind online students to be respectful of other students and faculty, not to abuse power, be presentable when attending online video meetings, discussions, forums, and be polite and professional in both oral and written communication. With these updates in the syllabus, it is ready for posting in the course shell.
Under the same 'Learner Support' label the following links for student were listed. These links satisfy several of the specific standards required by Quality Matters Higher Education Rubric 4 .
1. Link to online help. Students can chat, send email, get access to FAQs, information on password reset etc. 2. Learn how to use Moodle. Moodle is the course shell author's university is currently using. After properly posting the courses component in the course shell can be developed further in two different ways. The first is modular way, where certain number of modules are created and each module has specific learning outcomes, topics, resources, activities, and lecture videos. Students cannot go to the new module until all the previous modules are complete in terms of all the activities and to do components of that module. The second method of populating course components is to develop weekly or chapter-wise course content. This author chose to implement the latter method.
Quality Matters Higher Education Rubric 4 emphasizes on active learning. Students should be provided with learning objects/outcomes for each chapter, clearly stated 'to do list', audio, video and/or textual material required to complete each chapter as resources, how assignments are graded, other tools that facilitates active and engaging learning. The developed course shell was reviewed by the institute's online teaching experts and scored 93/99 meeting all "3" points essential standard. Only a few "2" and "1" point important standards were not met missing the maximum possible score by 7 points.
